
Cornaceae Dogwood family

N. sylvatica Marsh. var. sylvatica Black Tupelo (typical)
CharlesE. McGee

N. sylvatica var. biflora (Walt.) Sarg.
j(ennethiN~OutcaW

Black tupelo (Nyssasylvatica) is divided into two
commonly recognizedvarieties, typical black tupelo
(var. sylvatica)andswamptupelo(var. biflora). They
are usually identifiable by their differencesin
habitats: black tupelo on light-textured soils of
uplandsandstreambottoms,swamptupeloon heavy
organic or clay soils of wet bottom lands.They do
interminglein someCoastalPlainareasandin those
casesare hard to differentiate. These trees have
moderategrowth rate and longevity andare an ex-
cellent food sourcefor wildlife, fine honeytrees,and
handsomeornamentals.

BLACK TUPELO

Black tupelo(Nyssasylvaticavar.sylvatica)is also
widely known as blackgum; other commonnames
include sourgum, pepperidge,tupelo, and tupelo-
gum.

Habitat

Native Range

Black tupelo (figs. 1, 2) grows in the uplandsand
in alluvial streambottomsfrom southwesternMaine
to New York, to extremesouthernOntario, central
Michigan,fllinois, andcentralMissouri,andsouthto
easternOklahoma, easternTexas, and southern
Florida. It is local in central and southernMexico.
Optimum developmentis madeon lower slopesand
terracesin the SoutheasternUnitedStates.

Swamp Tupelo

1270 mm (50 in) per year. In the South and
Southeast,morethanhalf of the rain falls duringthe
growing seasonwhile in the northerly andwesterly
extremesof therange,substantiallylessthanhalf of
the rain falls during the growingperiod.

SoilsandTopography

Black tupelo is found on a wide variety of sites
from the creekbottomsof thesoutherncoastalplains
to altitudesof 910 m (3,000 ft) in North Carolina.
The variety grows best on well-drained, light-tex-
tured soils on the low ridges of secondbottomsand
on the high flats of silty alluvium. In the uplandsit
grows best on the loams and clay loams of lower
slopesandcoves.When foundon drier upperslopes
and ridges, it is seldomof log size or quality (8).
Approximately two-thirds of the species range is
dominatedby soils of the orderUltisols,with iJdults
as the principal suborder.

AssociatedForestCover

Black tupelo is not predominantin any major
forest type; however, it is a componentof 35 forest
covertypes(3). In New Englandit is associatedwith
Black Ash—American Elm—Red Maple (Society of
American ForestersType 39). In the central and
southernforest regions,it is found in the following
types:

Climate

Due to its wide distribution, blacktupelo is found
in avarietyof climateswith awiderangeof tempera-
tures.Rainfall throughoutthe rangeaveragesabout
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ng andPoleStagesto Maturity

owth and Yield—Black tupelo can achieve
its of 36 m (120 ft) anddiametersup to 122 cm
n) at breastheighton the mostfavorablesites.
ietergrowth on mediumsiteswherethe treehas

ea -

)~ ye~ars~Onpoorer—sites-or--wiiere-the--tree-ja-
ded, diameter and height growth can be very
(7). Black tupelo growing on good sites that
not beenburnedcanproduceveneerlogs. Most
suitable for veneerare about 50 cm (20 in) in

Black tupelo producesa pronouncedribbon
~eand is often quarter sliced (6). The light,
~rm-textured wood of tupelomakesexcellentcon-
~rs. Much of the merchantableupland black
lo is usedfor crosstiesandpallets.A majority of
is arenot considereddesirablegrowingstockand
often left standingfollowing commercialtimber
~. These stemsare usually moderatelyeasy to
rol with herbicides.

3oting Habit—No information available.

~action to Competition—Blacktupelois usual-
und in mixture with otherspecies.It is classed
olerant of shade.Only rarely does it attain a
inant crown position within its age group; it
illy occupiesan intermediatecrown position on
t sites. Some intermediateblack tupelo stems
ond favorably to release from overtopping
4ation. Seedlingsgrow slowly under a fully
ked stand.When the canopy is removed,about
)ercentor more canbe expectedto respondwith
tively rapid height growth. Large numbersof
seedlingscan becomeestablishedat the time of

ing,

amaging Agents—Black tupelo, particularly
re it growson dry sites, is often affectedby fire,
fires can causeseriousmortality andcull. Fire
s often serveas entry courtsfor largenumbers
eartrot fungi. Ten of 25 black tupelosamplesin
udy of the centralhardwoodregion hadheartrot

he tupelo leafminer(Antispila nysaefoliella)and
forest tent caterpillar (Malacosomadisstria) at-
the tupelos.

~ciaIUses

ecauseof its wide range,frequencyof occurrence,
the palatability of its fruit and sprouts,black

~lois an importantwildlife species(4). The fruit,
in crudefat, fiber, phosphorus,andcalcium,are

eatenby manybirds andanimals.Youngsproutsare
relished by white-tailed deer but lose palatability
with age.Becauseit is aprolific producerof cavities,
black tupelo is usually rankedas one of the more
dependabledentree species.Black tupelois a good
honeytree andis often plantedasan ornamental.
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SWAMP TUPELO

Swamptupelo (Nyssasylvaticavar. biflora) is also
called blackgum; anothercommonnameis swamp
blackgum.

Habitat

Native Range

Swamp tupelo (fig. 3) grows chiefly in the Coastal
Plains from Delaware, eastern Maryland, and
southeasternVirginia, south to southern Florida and
west to easternTexas.Its rangeextendsnorth up the
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Soils andTopography

Swamp tupelo grows on a variety of wet bottom-
land soils including organic mucks,heavy clays, and
wet sands. It occurs mainly on soils in the orders
Ultisols, Inceptisols, and Entisols.

—Swainp—tupclo not only tolcratos flooding but a~-ET
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tually thrives under those conditions (16). It is sel-

the growing season.Swamp tupelo grows uih~dX
water swamps, strands, ponds, river bottoms, bays,
estuaries, and low coves.Normally it doesnot grow
in the deeperparts of swamps or overflow river bot-
toms.

The type of water regime is more important to
growth of swamptupelothanthe soil type (11). Best
growth is achievedon sites where the soil is con-
tinuouslysaturatedwith very shallowmovingwater.
Growth canbe reducedasmuch as 50 percentwhen
the water is stagnant,as in ponds. Intermittent
flooding, with periodic drying cycles, or continuous
deep flooding even by moving water, also reduces
growth.

AssociatedForestCover

;sippi Valley to southernArkansas and west
)uth Tennessee(17).

~mp tupelo grows in a warm humid climate,
iers are long and hot; winters are short and
The frost-freeperiod rangesfrom 7 monthsin
u-them areato 11 monthsin the South.Average
temperatureis 260 C (780 F). The average
~rytemperaturevaries from 2~ C (350 F) in the
to 180 C (650 F) in the South.Averageannual

)itation varies from 1020 to 1650 mm (40 to 65
d is lowestat the northernandwesternedges
range.

Lhe Atlantic CoastalPlain, summerusually is
st and autumn driest. Precipitation is more
-mly distributed along the gulf coast. Periodic
ier droughtsoccur in the westernportionof its

Swamptupelo is a major componentof the forest
covertypes Baldcypress—Tupelo(SocietyofAmerican
ForestersType 102), Water Tupelo—SwampTupelo
(Type 103), and Sweetbay—SwampTupelo—Redbay
(Type 104) (9), In the following cover types it is a
minor component:CabbagePalmetto (Type 74),
Loblolly Pine—Hardwood(Type 82), SlashPine(Type
84), SlashPine—Hardwood(‘1~ype 85),Atlantic White—
Cedar(Type 97), PondPine (Type 98), Pondcypress
(Type 100), andBaldcypress(Type 101).

Other treesandshrubscommonlyassociatedwith
swamptupelo are red maple(Acer rubrum), button-
bush (Cephalanthusoccidentalis),buckwheat-tree
(Cliftonia monophylla), dogwood (Cornus spp.),
swamp cyrilla (Cyrilla racemiflora), swamp-privet
(Forestiera acuminata), Carolina ash (Fraxinus
caroliniana), loblolly-bay (Gordonia lasianthus),
dahoon(hexcassine),inkberry (I. glabra), yauponU.
vomitoria), fetterbushlyonia (Lyonia lucida), and
bayberry (Myrica sppj.

Life History

Reproduction and Early Growth

Flowering and Fruiting—The minute greenish
white flowers appear in the spring with the leaves,
usually in late April in South Carolina. Flowers are
polygamo-dioecious,or swamp tupelo may bear

3—A swamptupelo in the lower Coastal Plain of South
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aminate and pistillate flowers on separatetrees
‘2). Insects,primarily bees,arethe major pollinat-
~gvector, but pollen is also spreadby wind. The

1 t .1

620 treesper hectare(30 to 250/acre)are favorable
for germinationandearlygrowth (5). Thus,the shel-
terwood methodcan be usedto establishseedlings.

~r :~. ~.. ,i.....,. ~v — a crnnA ~a~afafl nr if. as
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arolina.

Seed Production and Dissemination—Most
earsswamptupelois a prolific seedproducer.Over
4-year period in a 90-year-old stand in South

arolina seedproductionwas asfollows:

Year

1963
1964
1965
1966

Average

Seeds/ha

135,900
0

1,697,600
2,058,400

972,970

Seeds/acre

55,000
0

687,000
833,000
393,750

Seed viability, which averaged60 percent, in-
reased as the seasonprogressed.The seed crop
aillure in 1964wasprobablythe resultof alatefrost.
In SouthCarolinaseedfallbeginsin earlySeptem-

er (6). About 50 percentof the seedsare shedfrom
ateOctoberthroughNovember.By early December,
eedfall is 90 to 95 percentcomplete.Dissemination
s fairly uniform over an entire area. The principal
Lisseminationagentsare gravity andbirds, mostly
obins.The birds consumethe fleshy fruits andthe
eeds are passedthrough the digestive tract. In
outhern Carolina, the arrival of large flocks of
nigratory robinsoften coincideswith peakripening.
Jndertheseconditionsbirds can disseminateabout
~5percentof the total seed crop. These seedsare
~venlydistributed and have an averageviability of
[4 percent. Unlike those of water tupelo, fruits of
wamptupelo do not float.

Seedling Development—Theseedsnormally
~verwinter andgerminatethe following spring. Ger-
nination is epigeal(22). It doesnot takeplaceunder
vater, but submergedseedsgerminateonce the
vatersubsidesbelow the soil surface(7). Germina-
ion is rapid in moist, drainedconditions at 210 C
700 F) andhigher.After germination,seedlingsmust
row rapidly to keep the apex and leaves above
vater,becauseprolongedsubmergenceduringactive
~rowth will kill them.Submergenceduring the dor-
nantseason,however,hasno adverseeffect.

Swamp tupelo types are stable and usually
egeneratefollowing harvest,althoughspeciessuch
ts willow (Salix spp.) may temporarily dominate
iome cutover sites (21). Initial seedling estab-
ishmentis relatedto seedproduction,but variation
n watertable is more important in mostyears.En-
rironmental conditionsunder an overstoryof 75 to

tablished.

Vegetative Reproduction—Stumpsprouting is
very common following logging (4,12,19). Sprouts
arise from suppressedbuds and are concentrated
nearthe top of the stump.High stumps,the normal
condition sincetreesar~ usually cut abovethe butt
swell, havemanymoresproutsthanlow-cut stumps.
Harvestingtreesjust beforethe growingseasoncan
increasethe growth rate of sprouts.

Stumpsproutscanproduceseedat 2 yearsof age.
Thus, if the seedcrop fails or if unfavorablewater
conditionspreventa good cropof seedlingsfrom be-
coming established,sprouts can provide a seed
source.However,sproutgrowth is oftenso rapid and
profuse that all competing vegetation, including
natural or planted seedlings,is soon overtopped.
Whether or not these sprouts develop into good
quality standsis not known.

SaplingandPoleStagesto MaturIty

Growth and Yield—On goodsites swamptupelo
can attain heights of 37 m (120 ft) and diameters
exceeding122 cm (48 in) (2). Averagestandd.b.h.at
age 85 is 25 cm (10 in) (1). The averageheight of
dominantsat differentagesis as follows:

Years

20
30
40
50
60
70
80
90

100

Meters

11
15
18
20
21
22
23
24
24

Feet

36
50
59
65
70
73
76
78
80

Pure, even-agedstandsproduce an averageof 9
m3/ha (1 cord/acre)per year throughage 85. Repre-
sentativenormal yields by age and site index are
given in table 1.

RootingHabit—Swamptupelonormally develops
a taprootandhasaswollenbaseto themeanheight
of thegrowing seasonwater level. Waterroots,which
developunder flooded conditions,help support the
tree and capturenutrients. Thesespecializedroots
toleratehigh carbondioxide concentrations,oxidize
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1—Normal yield for swamp tupelo in
~asternGeorgia1

Site index at baseage50 years

15.2 m or
50 It

22.9 m or 30.5 m or
7511 10011

m3/ha

solani develops on the stem, killing the
which causesswelling androughenedbark ‘2 ~
thougl~ this is seldomlethal it can causesign~f

1~
degrade in logs. Fomes spp., PoNI)t,ru. ~
Daedaleaambigua, Hydnum erinaceum, ~
tigrinus, and Pleurotus ostrertusJ~mgpjj—~~-—
heartrot in swamp tupelo.

Swamptupelois very susceptibleto sapsuc~7

198
243
278
306
328
347
363

292
357
408
449
482
510
533

499
611
699
769
826
873
913

tf’/acre

2,030
2,835
3,470
3,965
4,365
4,690
4,960
5,185

2,980
4,170
5,100
5,830
6,415
6,890
7.290
7,620

5,105
7,135
8,725
9,980

10,980
11,795
12,475
13,045

,04e volume tar trees 14cm (~.5 in) sn~largerIn d.bAi.

izosphere,andcarry on anaerobicrespiration.
theyarethe keyto the speciesability to thrive
flooded conditions(14,15).

Iction to Competition—Swamptupelo is
as intolerant of shadeand is best suited to

Lge management (18,21). Although seedlings
e establishedunder an existingstandthey do
~velopunless released.Swamp tupelo grows
1 standswith relativelyhigh basalareasof 39
m

2/ha (170 to 200 ft2/acre). Many harvested
l4velop sapling densitiesfar in excessof op-
Naturalthinningin theseoverstockedstands

•e slow and,althoughindividual treesrespond
nning, difficult access and damageto sites
loggingoperations,coupledwith low returns,
thinning undesirable.

iaging Agents—Swamptupelositesare nor-
quite wet, but during extendeddrought they
out. If the peatthat accumulateson manyof
es becomesdry enoughto burn, severefires
Lise high mortality andcull in the stand(3).
forest tent caterpillar (Malacosomadisstria)
testrees,reducinggrowth. Severedamagecan
in diebackandmortality (23). Variouswood-
insectscausesignificant degradein swamp
veneerlogs. Tupelolesioncausedby Fusarium

enrichedwatercan causeseedlingmortality (20,.

SpecialUses

The foliageandtwigs of swamptupeloarcbruw~
by deer(10). Birds andsmall mammalsconsumt.~
fruit. The flowersareasourceof nectarfor beeskr~
by commercialhoney producers.Certain locauoas
such as the Apalachicola River bottoms of we,:
Florida, produce significant quantities of swamp
tupelohoney.

Genetics

Testswith seedlingsindicatethat thereare loca!
populations that are adaptedto different habitats
(13). The three habitatsidentified were blackwairi’
rivers, headwaterswamps,andponds.

A shrubbyform of swamptupelofound in the pan
handleof Floridamaybe a local race. Someauthors
(8) considerswamptupelo aseparatespecies(N~i~
bif7ora) rather than a variety of black tupelo (N
.sylvaticavar. sylvatica),while otherssuggestit is a
variety which will hybridize with blacktupelo.

LiteratureCited

1. Applequist, M. B. 1959. Soil studieson southernhardwoc4.’
ProceedingsLouisianaStateUniversity ForestrySympOSIU~
8:49—63.

2. Beaufait, W. R., and L. F. Smith. 1965. Black tupelo (AyS~
syivaticczMarsh.) In Silvics of forest trees of the Untr~
States.p. 278—280.H. A. Fowells,comp. U.S. Department O~
Agriculture, Agriculture Handbook 271.Washington,DC.

3. Cypert, B. 1961. The effect of fire in the Okefenokeesw5’~’P
in 1954 and 1955. American Midland Natur5lL~
66(2):485—503.

4. DeBel.l,D. 5. 1971. Stump sprouting after harvest ~tting ‘T~
swamp tupelo. USDA Forest Service,ResearchPaperSFAu
SoutheasternForestExperiment Station,Asheville, NC. 6p

5. DeBell, D. S., and I. D. Auld. 1971. Establishment of sWSWP
tupelo seedlings after regeneration cuts. USDA Forin~:
Service, Research Note SE.-164. Southeaste~ FoTe~~
Experiment Station, Asheville, NC. 7p.

6. DeBell,D. S.,and D. D. Hook. 1969.Seedinghabits of
5w~WP

tupelo. USDA Forest Service, Research Paper
SoutheasternForestExperiment Station,Asbeviule,NC. S P



Nyssasylvatica

7. DeBell,D. S.,andA. W. Naylor. 1972. Somefactorsaffecting
germinationof swamptupeloseeds.Ecology53(3):504—506.

8. Eyde,R. H. 1963.Morphologicalandpaleobotanicalstudiesof
the NyssacecxeI. Survey of the modern speciesand their
fruits. JournaloftheArnoldArboretum44:1—59.

9. Eyre, F. H., ed. 1980. Forestcovertypesof theUnited States

16. Hook, D. D., 0. G. Langdon, ,J. Stubbs,and C. L. Brown.
1970. Effect of waterregimeson thesurvival, growth,and
morphologyof tupeloseedlings.ForestScience16(3):304—311.

17. Little, Elbert L., Jr. 1979. Checklist of United Statestrees
(native and naturalized). U.S. Departmentof Agriculture,
AgricultureHandbook541.Washington,DC. 375p.

Ia ~4~~4ty P UT 1O’70 ~ ,d’ .;~A

e~pri,-entfinu in s~ mnrk timh~r tvn~ ..41..~..... I........ ..1

. 1 en ~‘ear . ~

148 in.

~~±jartow, F{ I~ 1W/h I-’~int r~.~pnnseto thmn1ng andtencrn2in ofAninliedForestry3(2):64—67
a hydrichammockandcypresspond in centralFlorida. USDA
Forest Service,ResearchNote SE—230.SoutheasternForest
ExperimentStation,Asheville,NC. 7p.

11. Harms, W. R. 1973. Some effects of soil type and water
regimeon growth of tupeloseedlings.Ecology54(1):188—193.

12. Hook, D. D., and D. S. DeBell. 1970. Factorsinfluencing
stump sproutingof swampandwatertupeloseedlings.USDA
Forest Service,ResearchPaperSE—57.SoutheasternForest
ExperimentStation,Asheville,NC.9 p.

13. Hook, D. D., andJ. Stubbs.1967. Physiographicseedsource
variation in tupelogumsgrownin variouswaterregimes.In
Proceedings,Ninth SouthernConference on Forest Tree
Improvement,June 8—9, 1967, Knoxville, TN. p. 61—64.
Committeeon SouthernForestTreeImprovementSponsored
Publication28. EasternTreeSeedLaboratory,Macon, GA.

14. Hook, D. D., C. L. Brown, andP. P. Kormanik. 1970.Lenticel
andwaterroot developmentof swamptupelo undervarious
floodingconditions.BotanicalGazette131(3):217—224.

15. Hook, D. D., C. L. Brown, and P. P. Kormanik. 1971.
Inductive flood tolerance in swamp tupelo. Journal of
ExperimentalBotany22(70):78—79.

19. Priester,David 5. 1979.Stumpsproutsof swampand water
tupelo produceviable seeds.SouthernJournal of Applied
Forestry3(4):149—151.

20. Richardson, J., K. C. Ewel, and H. T. Odum. 1983.
Sulfate-enrichedwater effects on a floodplain forest in
Florida.EnvironmentalManagement.7(4):321—326.

21. Stubbs,J. 1973. Atlantic oak-gum-cypress.In Silvicultural
systemsfor the major foresttypes of theUnited States.p.
89—92. U.S. Department of Agriculture, Agriculture
Handbook445.Washington,DC.

22. U.S. Departmentof Agriculture, ForestService. 1974. Seeds
of woodyplantsin theUnited States.C. S. Schopmeyer,tech.
coord.U.S. DepartmentofAgriculture,AgricultureHandbook
450.Washington,DC. 883p.

23. U.S. Departmentof Agriculture,ForestService.1985.Insects
of easternforests. A. T. Drooz, ed. U.S. Departmentof
Agriculture, MiscellaneousPublication 1426. Washington,
DC. 608p.

489


